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The present invention will be described by means of an 
embodiment . 

Fig. 1 is a block diagram showing one embodiment of the 
present invention . 

Numeral 1 denotes a general logical random number 
generating circuit which is conventionally used; numeral 2 
denotes a natural random number generating circuit which picks 
up noises occurring in nature, such as a thermal noise and a 
radiation noise, and outputs the noises after applying wave 
shaping thereto; numeral 3 denotes a half-adder; numeral 4 
denotes a readable/writablememory circuit for storing the output 
from the half-adder 3; and numeral 5 denotes a control circuit 
which supplies an output to the logical random number generating 
circuit 1, the natural random number generating circuit 2, and 
the half-adder 3 to instruct to extract outputs from the logical 
random number generating circuit 1 and the natural random number 
generating circuit 2 at matched timing and synthesize the outputs 
in the half-adder 3 for outputting to the memory circuit 4 where 
only the necessary bit numbers are stored. 

Here, the natural random number generating circuit 2 is 
configured as shown in Fig. 2, for example. 

Specifically, numeral 6 denotes a Zener diode, and a 
thermal noise from the Zener diode 6 is amplified in an amplifier 
7. An output from the amplifier 7 is subjected to wave shaping 
in a Schmitt circuit 8 whose output is then input, as a clock 
pulse, to a D flip flop 9. An output from the D flip flop 9 
is supplied to a shift register, which is not shown, and is 
extracted from the shift register at the output timing from the 
control circuit 5. 

Then, the output from the logical random number generator 

1 and the output from the natural random number generating circuit 

2 are added by the half adder 3. The added valued is stored 
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in the memory circuit 4 for used in encryption of communication 
message . 

Further, assuming that binary decimal numbers are used, 
for example, from the values output from the half adder 3 which 
are stored in the memory circuit 4, output values corresponding 
to decimal numbers 10 to 15 are discarded when they are output 
from the memory circuit 4 and new outputs are taken from the 
half adder 4, whereas output values corresponding to decimal 
numbers 0 to 9 are output as one numeral value of a random number 
sequence . 

While in the above example, a single pair of the logical 
random number generating circuit 1 and the natural random number 
generating circuit 2 is used, a plurality of pairs may be used 
and synthesized. 

According to the present invention, because the output 
from the natural random number generating circuit and the output 
from the logical random number generating circuit are calculated, 
the problem caused when only the logical random number generating 
circuit is used can be solved. Further, when only the natural 
random number generating circuit is used, the random numbers 
principally have no periodicity, there is still a possibility 
that the frequency of occurrence of output value becomes uneven 
during a short period. 

However, this defect caused by the natural generating 
circuit is also solved because the output from the logical random 
number generating circuit is calculated with the output from 
the natural random number generating circuit. 

Accordingly, the present invention is very effective when 
used in a code converting circuit for encoding a signal or the 
like in a code communication system or the like, to provide an 
effect which makes decoding difficult. 

4 . Brief Description of Drawings 

Fig. 1 is a block diagram of one embodiment of the present 
invention; and 

Fig . 2 is a circuit diagram of an example natural generating 
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circuit which is used in one embodiment of the present invention. 

1: logical random number generating circuit, 2: natural 
random number generating circuit, 3: half adder, 4: memory 
circuit, 5: control circuit 
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